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HLA-mismatched grafts are a viable alternative source for patients without 
HLA-matched donors receiving ablative hematopoietic cell transplantation 
(HCT) , although their use in reduced intensity conditioning (RIC) or 
nonmyeioabiative (NMA) conditioning HCT has been not well established. 
Here, we extended HCT to recipients of HLA class I -mismatched grafts to 
investigate whether NMA conditioning can establish stable donor 
engraftment. Fifty-nine patients were conditioned with fludarabine (Flu) 
90 mg/m2 and 2 Gy total body irradiation (TBI), followed by 
immunosuppression with cyclosporine (CsA) 5.0 mg/kg twice a day and 
mycophenolate mofetil (MMF) 15 mg/kg 3 times a day for transplantation of 
granulocyte colony-stimulating factor 
(G-CSF) -mobilized peripheral blood stem cells (PBSCs) 

from related (n = 5) or unrelated donors (n = 54) with 1 antigen ± 1 
allele HLA class I mismatch or 2 HLA class I allele mismatches. Sustained 
donor engraftment was observed in 95% of the evaluable patients. The 

incidence of grade II-IV acute and extensive chronic graf t-ver sus-host 
disease (aGVHD, cGVHD) was 69% and 41%, respectively. The cumulative 
probability of nonrelapse mortality (NRM) was 47% at 2 years. Two-year 
overall and progression-free survival (OS, PFS) was 29% and 28%, 
respectively. NMA conditioning with Flu and low-dose TBI, 
followed by HCT using HLA class I-mismatched donors leads to successful 
engraftment and long-term survival; however, the high incidence of aGVHD 
and NRM needs to be addressed by alternate GVHD prophylaxis regimens. 
.COPYRGT. 2010 American Society for Blood and Marrow Transplantation. 
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The childhood cerebral form of X-linked ALD is a demyelinating disorder of 
the central nervous system, which rapidly leads to total disability and 
death. Allogeneic stem cell transplantation benefits patients who show 
early evidence of the demyelination . We report here a one-yr-old boy with 
ALD who received HLA-matched unrelated BMT in an early stage of the 
disease after careful planning and observation since his birth. BMT was 
performed when MRI began to show slight signal intensity changes in the 
white matter of the brain. Pretransplant conditioning consisted of 
fludarabine, 1-PAM and TBI (2 Gy) . GVHD prophylaxis consisted 
of cyclosporine A and short-course methotrexate. The patient showed an 
uneventful BMT course with fast and stable engraftment. Following BMT, 
the plasma levels of VLCFA decreased gradually and MRI changes improved. 
The patient did not have any evidence of further neurological 
deterioration 22 months following the transplant. Although this is still 
a short follow-up, it has been shown that BMT should be considered when a 
child has a biochemical diagnosis and MRI findings of ALD without any 
neurological signs. RIST should be considered as a pretransplant 
conditioning for ALD. .COPYRGT. 2008 Wiley Periodicals, Inc. 
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Acute GvHD has, despite established immunosuppressive 
prophylaxis regimens, significant impact on acute morbidity and mortality 
following allogeneic stem cell transplantation (SCT) . In the unrelated or 
even non-matched unrelated situation new GvHD-prophylaxis regimens 
balancing GvHD and graf t-versus-leukaemia effect are needed. EC-MPS and 
mycophenoiate mofetil [MMF] are effective immunosuppressants by inhibition 
of T- and B-cell proliferation. Primary study aims in this ethical board 
approved, prospective, single-centre, open phase 11 trial were (1) 
feasibility of prolongatedly started oral EC-MPS and (2) reduction in the 
rate of GvHD in unrelated allogeneic SCT. Patients and Methods: EC-MPS 
[Myfortic (R) ] 720 mg twice a day orally starting at day +10 after SCT in 
addition to standard GvHD prophylaxis, consisting of cyclosporine (CSA) 3 
mg/kg continuous intravenous infusion with or without methotrexate (MTX) 
15 mg/m(2) day +1 and 10 mg/m(2) day +3, +6, +11 intravenous push, was 
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evaluated: According to the protocol, EC-MPS was tapered from day +40, if 
no acute GvHD-signs were present. 54 patients, including 8 patients from a 
previous pilot trial, with advanced haematological malignancies (n=28) or 
in first remission of acute leukaemia (n=25) between 8/03 and 12/07 were 
evaluated. The patients had either a 10/10 HLA-matched (n=32) or a 8-9/10 
HLA mismatched unrelated donor (n=22) . 32 (59%) patients received 40 mg/kg 
antithymocyte globulin (ATG) , with 8 Gray total body irradiation ( 
TBI) and cyclophosphamide (CY) , or with fludarabine 120mg/m(2), 
busulfan 8mg/kg or treosulfan 8-12 mg/kg. 12 or 8 Gray TBI and 
120 mg/kg CY followed by MTX i.v. were administered to 22 (41%) patients. 
Results: A median of 5.7 (range: 0.9-9.9) unmanipulated G- 
CSF-mobilized CD-34 positive stem cells per kg were given on day 
0. All of the 23 women and 31 men (median age 48 years (range: 20-65)), 
except one patient, showed a leukocyte engraftment on median day +14 
(range: 9-35) . Platelet engraftment was observed on median day +17 
(range: 9-132). In 12 patients 22%) initially i.v. MMF (I g twice a day) 
instead of oral study medication was given temporarily, mostly due to 
severe mucositis. In six patients (11%) EC-MPS (on day +14, 17, 22, 32, 
37, 76) had to be discontinued, due to severe nausea (n=2), 
neurological toxicity (n=2), graft failure (n=l) and protocol 
violation (n=l). Acute GvHD grade II-IV was observed in 27 (52%) 
patients, including 8 (15%) with grade III and 4 (7.5%) with grade IV. 
The incidence of chronic GvHD, was 53 % (n=29) [limited chronic GvHD: 54 % 
(n=15), extended chronic GvHD: 14% (n=4) ] of the 45 patients surviving > 
ICQ days after SCT. With 10/10 HLA-matched donors GvHD grade II-IV was 
seen in 44% (n=14) [grade III and W n=5 (15%)], whereas with non 
fully-matched donors the incidence was 59 % (n=13) [grade III and IV n=7 
(32%)] . Chronic GvHD incidence was 50% (14/28) in the fully matched donor 
situation in contrast to 83% (15/18) in the non-fully matched situation. 
The conditioning regimen with ATG resulted in a GvHD grade II-IV incidence 
of 39% (n=12) [GvHD grade III-IV: 19% (n=6)J, compared to 68% (n=15) [GvHD 
grade III-IV: 27% (n=6)] without ATG. With a median follow-up of 16 
months (range: l-b6) 28 patients (b2%) are alive, 18 fuiiy HLA-matched 
stem cell recipients (56%) and 10 mismatched HLA recipients (45%). 
Survival with or without ATG was 50% (n=16) and 55% (n=12), 
respectively . Twenty-six (48%) patients have died; 12 (22%) due to relapse, 
10 (19%) due to acute/chronic GvHD, and 4 (7%) due to nf ection/secondary 
cancer without GvHD. Conclusions: EC-MPS with a 10 day prolorgated start 
after transplantation combined with initial standard GvHD prophylaxis in 
the unrelated stem cell transplantation setting seems to be feasible. 
Mucositis was the main course for oral intake problems. The toxicity 
drop-out rate of 7 % should be considered. The analysis of all evaluable 
patients in the pilot and the prospective trial yielded effectiveness in 
reducing severe GvHD Grade III/IV, especially in combination with ATG. 
The MPS application regimen failed to show less incidence of chronic GvHD) 
in the non-fully matched unrelated donor setting. GvHD prevention trials 
in the future should incorporate new drugs with a different pathway of 
T-cell inhibition or tolerance induction, respectively. 
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AB Cells of the central nervous system were once thought to be incapable of 
regeneration. This dogma has been challenged in the last decade with 
studies showing new, migrating stem cells in the brain in many rodent 
injury models and findings of new neurones in the human hippocampus in 
adults. Moreover, there are reports of bone marrow-derived cells 
developing neuronal and vascular phenotypes and aiding in repair of 
injured brain. These findings have fuelled excitement and interest in 
regenerative medicine for neurological diseases, arguably the 
most difficult diseases to treat. There are numerous proposed 
regenerative approaches to neurological diseases. These include 
cell therapy approaches in which cells are delivered intracerebrally or 
are infused by an intravenous or intra-arterial route; stem cell 
mobilization approaches in which endogenous stem and progenitor cells are 
mobilized by cytokines such as granulocyte colony stimulatory factor 
(GCSF) or chemokines such as SDF-1; trophic and growth factor support, 
such as delivering brain-derived neurotrophic factor (BDNF) or 
glial-derived neurotrophic factor (GDNF) into the brain to support injured 
neurones; these approaches may be used together to maximize recovery. 
While initially, it was thought that ceil therapy might work by a 'cell 
replacement' mechanism, a large body of evidence is emerging that cell 
therapy works by providing trophic or ' chaperone ' support to the injured 
tissue and brain. Angiogenesis and neurogenesis are coupled in the brain. 
Increasing angiogenesis with adult stem cell approaches in rodent models 
of stroke leads to preservation of neurones and improved functional 
outcome. A number of stem and progenitor cell types has been proposed as 
therapy for neurological disease ranging from neural stem cells 
to bone marrow derived stem cells to embryonic stem cells. Any cell 
therapy approach to neurological disease will have to be 

scalable and easily commercialized if it will have the necessary impact on 
public health. Currently, bone marrow-derived cell populations such as 
the marrow stromal cell, multipotential progenitor cells, umbilical cord 
stem cells and neural stem cells meet these criteria the best. Of great 
clinical significance, initial evidence suggests these cell types may be 
delivered by an allogeneic approach, so strict tissue matching may not be 
necessary. The most immediate impact on patients will be achieved by 
making use of the trophic support capability of cell therapy and not by a 
cell replacement mechanism. .COPYRGT. 2008 The Authors. 
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AB Introduction Since 1996 a joint collaborative effort from the European 
Group for Blood and Marrow Transplantation (EBMT) and League against 
Rheumatism (EULAR) collected cases of Autologous Hematopoietic Stem Cell 
Transplantation (AHSCT) for patients (pts) with severe autoimmune diseases 
(AD) . This retrospective observational study was designed to assess 
patients outcome and analyse the determinants of treatment responses after 
AHSCT. Methods All consecutive AD pts treated by AHSCT from 1996 to 2007 
according to the EBMT-EULAR consensus statement with ethics committee 
approved protocol were included. Data were reported yearly via the 
electronic EBMT data management system PROMISE and outcomes updated as 
December 2007. Standard AHSCT techniques used either bone marrow (BM) , 
peripheral blood stem cells (PBSC) or both. PBSC were collected with 
cyclophosphamide CY (CY4 g/m2) + granulocyte-colony 
stimulating factor (G-CSF) , or with 

G-CSF alone if cardiac function prevented CY. Cell 
selection used either CD34+ selection with or without monoclonal 
antibodies, particularly anti-CD52, anti-CD3, anti-CD19 or anti-CD20. 
Conditioning regimen used either Total Body Irradiation (TBI) or 
chemotherapy alone, with various combinations of CY, Busulfan, BEAM 
Antithymocyte Globulins (ATG) , which were then subgrouped arbitrarily into 
a) high intensity regimen, including Busulfan or TBI, b) low 
intensity restricted to CY alone, Melphalan alone and Fludarabine-based 
regimens, or c) intermediate regimen with all the other combinations. 
Primary outcome measure was Progression Free Survival (PFS) defined as 
survival without evidence of relapse or progression. Secondary outcomes 
were the Overall Survival (OS) defined as time to death, irrespective of 
the cause and Transplant Related Mortality (TRM) at day 100, defined as 
death without ADs relapse or progression. Cumulative incidence curves 
were used for TRM, considering relapse or progression within 100 days as a 
competing event and compared using the Gray's test. Kaplan-Meier estimate 
was used to calculate PFS Probabilities and the log-rank test for 
univariate comparisons. For all pronostic analyses, continuous variables 
were categorised and the median was used as a cut-off point. Associations 
of patient, disease and graft characteristics with outcomes were evaluated 
in multivariate analyses, using Cox proportional hazards for PFS, and 
proportional hazard regression model of Fine and Gray for NRM. Results: 
From 1995 to December 2007, 900 AD pis (64% female, median 35 years) from 
171 teams in 27. countries treated by AHSCT were reported to the EBMT data 
base, mainly multiple sclerosis (MS, n=345), systemic sclerosis (SSc, 
n=175), systemic lupus erythematosus (SLE, n=85), rheumatoid arthritis 
(RA, n=89), juvenile idiopathic arthritis (JIA, n=65), vasculitis (VASC, 
n=26) and hematological immune cytopenia (HIC, n=37) . PSC were used as 
stem cell source for 92% of the pis; 42% of the pis had in vitro cell 
selection, mostly with CD34+ selection. All types of conditioning 
regimens were used in all disease categories with very few patients (7%) 
with TBI. On the overall population, the 5 years PFS was 43 +/- 
2% and OS was 85 +/- 1%. Three years after AHSCT: a) PFS was 61 +/- 5% for 
SSc, 55 +/- 3% for MS, 54 +/- 6% for SLE, 52 +/- 7% for JIA, 53 +/- 15% 
for PMDM, 47 +/- 11% for VASC, 34 +/- 9% for HIC and 23 +/- 5% for RA, ) ; 



b) OS was 98 +/- 2% for RA, 93 +/- 2% for MS, 82 +/- 5% for JIA, 83 +/- 5% 
for SLE and 77 +/- 4% for SSc, depending primarilyon AD type (p<0.001). 
By multivariate analysis, the age > 35 yrs (HR 0.73, 95%CI (0.59-0.89), 
p=0.002), AHSCT performed before December 2000 (HR 0.69,95%CI (0.55-0.85), 
p=0.008) and number of AHSCT for ADs per centre pound 13 (FIR 0.82, 95%CI 
(0.67-0.99, p=0.05) were associated with a lower PFS. The day 100 TRM was 
5 1% overall and appeared significantly lower for a number of patients per 
centre > 13 (FIR 0.45, 95% CI (0.21-0.99), p=0. 05 ). Conclusion The EBMT 
registry allowed to collect 900 ADs pis with AHSCT after 10 years of 
collaborative effort. Although retrospective, this largest cohort studied 
worldwide so far showed that patient age, AD type and number of AHSCT per 
centre are important determinants of the response. AHSCT appeared a good 
therapeutic alternative for severe Ads unresponsive to conventional 
treatment, supporting the ongoing European and north American phase 3 
trials comparing AHSCT to standard therapies in SSc, MS, SLE and Crohn's 
disease . 
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Clinical impact of MRSA in a stem cell transplant unit: 
analysis before, duringand after an MRSA outbreak. 
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Meticillin-resistant Staphylococcus aureus (MRSA) is a major nosocomial 
pathogen, with an increased incidence in the UK since 1993, causing 
serious morbidity and mortality in immunosuppressed patients. We analysed 
the frequency and outcome of MRSA infection in a single-centre transplant 
population over a 5-year period. The total number of patients infected 
was 41/776 (5%) . The frequency in autologous, sibling and unrelated donor 
transplants was 3, 6 and 9%, respectively. Prior to 2004, the incidence 
was <4%/year; however, an outbreak in the day unit resulted in 22 patients 
becoming newly infected. Over 90% of infections were clinically relevant, 
half (49%) being bacteraemia. Three patterns were seen: known MRSA 
positive at any time before transplant (n = 15), MRSA. rst detected during 
the neutropenia phase (n = 5) and MRSA only post discharge (n = 21) . MRSA 
was implicated in a number of deaths, at all time points, in those 
infected. An intensive eradication policy resulted in new infections 
dropping to <2%. In conclusion, MRSA is likely to remain endemic in our 
unit, but robust early screening protocols and aggressive eradication 
strategies have effectively limited the spread of and morbidity due to 
this pathogen. 
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AB Non-neurological organ dysfunction is common after 
traumatic brain injury and is an independent 

contributor to morbidity and mortality. It represents a risk factor that 
is potentially amenable to treatment, and early recognition and prompt 
intervention may improve outcome. This article reviews the current 
evidence for the mechanisms and treatment of non-neurological 
organ dysfunction after head injury. .COPYRGT. 2007 The Authors Journal 
compilation .COPYRGT. 2007 The Association of Anaesthetists of Great 
Britain and Ireland. 
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Thiopental-induced neutropenia in two patients with severe 
head trauma. 
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Article 
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Thiopental has been used for decades in the treatment of refractory 
intracranial hypertension in patients with traumatic and nontraumatic head 
injuries. Commonly reported adverse effects include hypotension, 
hypokalemia, respiratory complications, and hepatic dysfunction. 
Neutropenia has rarely been reported as an adverse effect of thiopental. 
We witnessed probable thiopental-induced neutropenia in two patients with 
traumatic brain injuries who developed 

increased intracranial hypertension that was refractory to standard 
therapy. Based on a MEDLINE search of published case reports and 
literature, we propose two mechanisms by which thiopental-related 
neutropenia might be explained. The first is inhibition of inflammatory 
mediator nuclear factor-kappa B (NF-kappa B) , leading to granulocyte 
apoptosis. The second mechanism involves inhibition of calcineurin. 
Although the precise link between these two mechanisms has not been 
elucidated, calcineurin is known to regulate NF-kappa B activity. 
Development of neutropenia does not appear to be correlated with time but 
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may correlate with plasma concentrations of thiopental. The optimum 
management of drug-induced neutropenia is unclear. The decision to 
discontinue thiopental in patients who develop neutropenia should be made 
by weighing the risks versus benefits. Broad-spectrum antibiotics may be 
required in the presence of fever. The role of hematopoietic growth 
factors such as granulocyte colony-stimulating 
factor is not yet defined. Given the adverse infectious 

consequences of neutropenia, it is essential to closely monitor neutrophil 
counts in patients receiving thiopental. 
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AB Cerebral inflammation and apoptotic cell death are two processes 
implicated in the progressive tissue damage that occurs following 
traumatic brain injury (TBI), and 

strategies to inhibit one or both of these pathways are being investigated 
as potential therapies for TBI patients. The tetracycline 
derivative minocycline was therapeutically effective in various models of 
central nervous system injury and disease, via mechanisms involving 
suppression of inflammation and apoptosis. We therefore investigated the 
effect of minocycline in TBI using a closed head injury model. 
Following TBI, mice were treated with minocycline or vehicle, 
and the effect on neurol. outcome, lesion volume, inflammation and 
apoptosis was evaluated for up to 7 days. Our results show that while 
minocycline decreases lesion volume and improves neurol. outcome 
at 1 day post-trauma, this response is not maintained at 4 days. The 
early beneficial effect is likely not due to anti-apoptotic mechanisms, as 
the d. of apoptotic cells is not affected at either time-point. However, 
protection by minocycline is associated with a selective anti-inflammatory 
response, in that microglial activation and inter leukin-ip expression 
are reduced, while neutrophil infiltration and expression of multiple 
cytokines are not affected. These findings demonstrate that further 
studies on minocycline in TBI are necessary in order to consider 
it as a novel therapy for brain-injured patients. 
OS. CITING REF COUNT: 27 THERE ARE 27 CAPLUS RECORDS THAT CITE THIS 

RECORD (27 CITINGS) 

REFERENCE COUNT: 55 THERE ARE 55 CITED REFERENCES AVAILABLE FOR THIS 
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AB MRI has contributed to significant advances in the understanding of 
neurological diseases in humans. It has also been used to 
evaluate the spectrum of mouse models spanning from developmental 
abnormalities during embryogenesis, evaluation of transgenic and knockout 
models, through various neurological diseases such as stroke, 
tumors, degenerative and inflammatory diseases. The MRI techniques used 
clinically are technically more chaiiengmg in the mouse because of the 
size of the brain; however, mouse imaging provides researchers with the 
ability to explore cellular and molecular imaging that one day may 
translate into clinical practice. This article presents an overview of 
the use of MRI in mouse models of a variety of neurological 
disorders and a brief review of cellular imaging using magnetically tagged 
cells in the mouse central nervous system. 
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AB Increased vascular permeability causing vasogenic brain edema is 
characteristic for many acute neurological diseases such as 
stroke, brain trauma, and meningitis. Src family kinases, especially 
c-Src, play an important role in regulating blood-brain barrier 
permeability in response to VEGF, but also mediate leukocyte function and 
cytokine signalling. Here we demonstrate that pharmacological inhibition 
of Src or c-Src deficiency does not influence cerebrospinal fluid (CSF) 
pleocytosis, brain edema formation, and bacterial outgrowth during 
experimental pneumococcal meningitis despite the increased cerebral 
expression of inflammatory chemokines, such as IL-6, CCL-9, CXCL-1, CXCL-2 
and G-CSF as determined by protein array analysis. In 

contrast, inhibition of Src significantly reduced brain edema formation, 
lesion volume, and clinical worsening in cold-induced brain injury without 
decreasing cytokine/chemokme expression. While brain trauma was 
associated with increased cerebral VEGF formation, VEGF levels 
significantly declined during pneumococcal meningitis. Therefore, we 
conclude that in brain trauma blood-brain barrier tightness is regulated 
by the VEGF/Src pathway whereas c-Src does not influence brain edema 
formation and leukocyte function during bacterial meningitis. .COPYRGT. 
2005 Elsevier Inc. All rights reserved. 
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not regenerate'. 
Thus, one 
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AB In spite of the commonly held belief that 'the brain does 
it is now accepted that postnatal neurogenesis does occur, 
wonders whether cellular-replacement therapy might be used to heal the 
brain in diseases caused by neuronal cell loss. The existence of neural 
stem cells has been demonstrated by many scientists and is now generally 
accepted. The exact role of these cells, how their numbers are regulated 
and how they participate in CNS and spinal cord regeneration in postnatal 
life are still not well known. There are many reviews summarizing work on 
these cells; consequently, I will focus instead on other cells that may 
participate in postnatal neurogenesis: bone marrow-derived stem cells. 
The possibility that bone marrow-derived stem cells populate the CNS and 
differentiate into various neural elements is certainly not universally 
accepted. .COPYRGT. 2007 Future Medicine Ltd. 
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On the basis of observations from dog models and human studies, we 
hypothesized that a low-dose (550 cGy) , single-exposure total body 

irradiation (TBI) -based regimen would result in improved 
survival when given to adult patients with acute myelogenous leukemia 
(AML) who were undergoing unrelated donor bone marrow transplantation in 
complete remission (CR) . The regimen consisted of single exposure (550 
cGy) of TBI given at a high dose rate (30 cGy/min) and 

cyclophosphamide. Graf t-versus-host disease prophylaxis consisted of 
cyclosporine, methotrexate, and corticosteroids. Thirty-two consecutive 
adult patients (median age, 47 years) with AML in CR (15 in CR 1 and 17 in 
CR >2) were treated. Sixteen patients (50%) were alive and in 
remission at last follow-up (median, 2.2 years; range, 0.6-4.0 years). 
Kaplan-Meier estimates of overall and leukemia-free survival at 3 years 
were 55% ± 14% (mean ± SE) and 57% ± 14% in CR 1 patients and 
were both 39% + 12% in CR >2 patients. Transplant-related 
mortality was 13% for patients in CR 1 and 41% for those in CR >2 . 
Only 1 patient (3%) experienced fatal regimen-related organ toxicity, and 
only 1 had grade III or IV acute graf t-versus-host disease. Graft failure 
was not observed. Relapse occurred in 22% of patients. This low-dose 
(550 cGy) , single-exposure TBI-based regimen resulted in good 



survival and a low risk of fatal regimen-related organ toxicity in adult 
patients with AML who underwent unrelated donor bone marrow 
transplantation in CR. . COPYRGT . 2004 American Society for Blood and 

Marrow Transplantation. 
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AB One approach to improving the outcome of allogeneic hematopoietic 

stem-cell transplantation for acute lymphoblastic leukemia (ALL) is to 
intensify the pretransplant conditioning regimen without increasing 
toxicity. We used an intensified conditioning regimen consisting of 
high-dose cytosine arabinoside (3 g/m2 twice daily i.v. for 3 consecutive 
days, total six doses), high-dose etoposide (1 g/m2 once daily i.v. during 
the first 2 days) and total body irradiation (TBI) (HDACE- 
TBI) in ALL patients. We retrospectively analyzed 21 patients 
treated with HDACE-TBI, of whom 18 were in complete remission 
(CR) and three were in non-CR at transplantation. Although 
gastrointestinal toxicities were common, critical regimen-related 
toxicities were not seen in any patients. One patient demonstrated 
veno-occlusive disease, which could be controlled conservatively. The 
disease-free survival rate of 18 patients in CR at transplantation was 
61%. These results demonstrate that the HDACE-TBI combination 
regimen is a feasible alternative to other preparatory regimens and does 



not increase the regimen-related toxicity. .COPYRGT. 2004 Nature 

Publishing Group All rights reserved. 
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AB There were 21 patients vjith rapidly progressive multiple sclerosis (MS) 
treated on a phase 1/2 study of intense immune suppressive therapy and 
autologous hematopoietic stem cell (HSC) support with no 1-year mortality. 
Following transplantation, one patient had a confirmed acute attack of MS. 
Neurologic progression defined by the expanded disability status 
scale (EDSS) did not increase in disability by 1.0 or more steps in any of 
9 patients with a pretransplantation EDSS of 6.0 or less. In 8 of 12 
patients with high pretransplantation disability scores (EDSS > 6.0), 
progressive neurologic disability as defined by at least a 
1-point increase in the EDSS has occurred and was manifested as gradual 
neurologic deterioration. There were 2 patients with a 
pretransplantation EDSS of 7.0 and 8.0 who died from complications of 
progressive disease at 13 and 18 months following treatment. Our 
experience suggests that intense immune suppression using a total body 
irradiation (TBI) -based regimen and hematopoietic stem cell 
transplantation (HSCT) are not effective for patients with progressive 
disease and high pretransplantation disability scores. Further studies 
are necessary to determine the role of intense immune suppressive therapy 
and HSC support in ambulatory patients with less accumulated disability 
and more inflammatory disease activity. Specifically, more patients and 
longer follow-up would be required in patients with an EDSS of 6.0 or less 
before drawing conclusions on this subgroup. .COPYRGT. 2003 by The 
American Society of Hematology. 
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AB Nonmyeloablative allogeneic peripheral blood progenitor cell 

transplantation with low-dose total body irradiation (TBI; 200 
cGy) plus fludarabine followed by cyclosporine and mycophenolate mofetil 
results in modest graft rejection rates. Acute and chronic 
graf t-ver sus-host diseases (GVHD) are also seen and may not differ 
substantially from those that occur after fully ablative transplantation. 
Adding antithymocyte globulin (ATG) to pretransplant conditioning produces 
substantial immunosuppression. Because of its persistence in the 
circulation, ATG can achieve in vivo T-cell depletion. Twenty-five 
patients who were not eligible for conventional fully ablative allogeneic 
stem cell transplantation by virtue of age or comorbidities underwent 
nonmyeloablative allogeneic transplantation with ATG 15 mg/kg/d days -4 to 
-1, TBI 200 cGy on a single fraction on day -5, and fludarabine 
30 mg/m2/d on days -4 to -2. Oral mycophenolate mofetil 15 mg/kg every 12 
hours and cyclosporine 5 mg/kg every 12 hours were started on day -5. 
Grafts were unmanipulated peripheral blood progenitor cells mobilized with 
filgrastim 10 |ug/kg/d and collected on day 5. The median age of the 
recipients was 57 years (range, 30-67 years); diagnoses were non-Hodgkin 
lymphoma (n = 11), acute myeloid leukemia (n = 5), multiple myeloma (n = 
3), acute lymphoblastic leukemia (n = 2), severe aplastic anemia (n = 1), 
paroxysmal nocturnal hemoglobinuria (n = 1), and myelodysplastic syndrome 
(n = 1) . The median CD34+ and CD3+ contents of the grafts were 7.6 
+ 106/kg and 1.6 + 108/kg, respectively. Five patients 
received voluntary unrelated donor grafts. Three patients, 2 with 
voluntary unrelated donor grafts and 1 with a sib donor, received a 1 
antigen-mismatched graft. The rest were fully matched. Twenty-two of 25 
patients were evaluable for chimerism. Sixteen had >95% donor 
chimerism. Four patients displayed 80% to 90% donor chimerism, 1 
displayed 78%, and 1 displayed 64%. Eleven patients relapsed with their 
original disease. One patient rejected the graft at 180 days. The median 
hospital stay was 27 days. Complications included GVHD in 6 patients (3 
patients had grade I or II GVHD of skin and liver, and 3 patients had 
grade III or IV GVHD of liver and gut) . Two of the patients with GVHD had 
mismatched grafts. Transplant-related toxicity was seen in 4 patients and 
infection in 5 patients. The median length of follow-up was 162 days 



(range, 17-854 days) . Complete remissions were seen in 10 patients. Four 
patients remained in complete response (CR) at 280 to 595 days. One 
patient relapsed with non-Hodgkin lymphoma after a CR of 728 days. Of the 
25 patients, 16 died (6 of relapsed disease, 4 of GVHD, 3 of infection, 
and 3 of transplant-related toxicity) and 9 are alive (6 with CR-2 of them 
after donor leukocyte infusion-and 3 with relapsed disease) . The addition 
of ATG to low-dose TBI and fludarabine nonmyeloablative 

conditioning was well tolerated and resulted in >80% donor engraftment in 
this small cohort. As in other series of truly nonmyeloablative 
transplantation, a high rate of relapse was observed. Donor engraftment 
may be facilitated by the addition of ATG to low-dose TBI and 
fludarabine conditioning. .COPYRGT. 2003 American Society for Blood and 
Marrow Transplantation. 
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Last Updated on STN: 10 Oct 2003 
Entered Medline: 9 Oct 2003 
We describe the treatment of a 10-year-old girl with autosomal recessive 
Dyskeratosis congenita (DC) , neutropenia, thrombocytopenia and combined 
immunodeficiency by nonmyeloablative hematopoietic stem cell 
transplantation. The conditioning regimen consisted of fludarabine 30 
mg/m(2)/day (days -5, -4, -3) and 2 Gy TBI (0.07 Gy/min; day 0). 
For graf t-versus-host disease (GVHD) prophylaxis a course of intravenous 
MMF and CSA was administered. At 2 years after transplantation of 
granulocyte colony-stimulating factor 
(G-CSF) mobilized peripheral blood stem cells from a 

healthy 11-year-old HLA-identical brother, peripheral blood counts and T- 
and B-cell functions have completely normalized and donor chimerism was 
100% in all cell lineages. No GVHD occurred. Neurological 
examination and lung function remained normal. The current 
transplantation regimen appears suitable, safe and efficacious in patients 
with DC. 
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AB Introduction: ASCT has produced higher response rates than conventional 
chemotherapy in patients (pts) with AL . However, transplant-related 
mortality (TRM) remains high and reported series are subject to 
considerable selection bias. Methods: We report a retrospective analysis 
of all pts with symptomatic amyloid referred to a single center from 
'96- '01, identifying prognostic variables and the impact of ASCT in the 
entire population. Selection criteria for ASCT were initially broad and 
included all pts except for those age >65 years or ECOG performance status 
> 3. Beginning in Jan '99 pts with syncope, septal wall thiclcness >15mm 
and systolic BP <90mmHg were also excluded. Prophylactic 
anti-arrhythmics, mobilization with G-CSF alone, 
infusion of DMSO-depleted grafts, avoidance of TBI and use of 
cardiac monitoring were also introduced at this time. Of 80 pts referred 
with amyloid-related disease, 32 were excluded due to no biopsy 
confirmation (n=4), hereditary/localized disease (n=5), and coexistent 
lymphoma (n=3) or myeloma (n=20). Results: 48 pts with primary AL were 
referred: median age b8 yrs; median time from diagnosis to referral 
l.Bmonths; and prior therapy in 27%. Organ involvement: renal 68% (n=32, 
21 with nephrotic syndrome) ; cardiac 77% (n=37, 22 with a history of heart 
failure, 25 with a septal wall thiclcness of >12mm, 12 with systolic BP 
ltoreq90mmHg) ; liver 42% (n=20); and neurologic 19% (n=9). The 
26 pts who were deemed ASCT candidates were significantly younger (55 vs 
63 yrs, p=0.001), had a better performance status (96% vs 73% with ECOG 
score ltoreq2, p=0.02) and had a trend to a better left ventricular 
ejection fraction (27% vs 45% with EF ltoreq50%, p=0.2) and less syncope 
(4% vs 18%, p=0.11). 10 pts were mobilized using cyclophosphamide + 
G-CSF and 16 with G-CSF alone. 5 pts 

died during the peri-collection period from progressive disease or 
mobilization complications and one failed to mobilize stem cells. 20 pts 
underwent ASCT following high-dose melphalan. TRM was 35%; however, since 
Jan '99 TRM has fallen from 50% to 20% due to better patient selection and 
prophylactic measures. Intent-to-treat organ responses were: renal 46%, 
cardiac 25% and liver 50%. The 3yr OS post-ASCT was 56% with improved 
outcome predicted by a better performance status (p=0.08), normal ALP 
(p=0.08), nephrotic syndrome (p=0.01) and absence of severe hypotension 
(3yr OS 0% vs 75% for systolic BPltoreqvs>90mmHg, p<0.001). The 3yrOS for 
all 48 referred pts (i.e. whether transplanted or not) was 44%, and this 
was not significantly better for transplant candidates. Improved outcomes 
for all referred pts were associated with good ECOG performance status 
(ltoreq2 vs >2, p=0.001), the presence of nephrotic syndrome (p=0.06), no 
increase in septal wall thiclcness (p=0.07) and a systolic BP>90mmHg 
(p<0.001). Conclusions: Selection of appropriate candidates for 
transplantation of primary AL is important and can result in avoidance of 
excessive TRM. Those with significant hypotension (systolic 
BPltoreq90mmHg) and poor performance status (ECOG >2) have an exceedingly 



high mortality and should not be transplanted. For those undergoing ASCT, 
organ response rates appear promising, but overall only small numbers 
benefit. Conclusive evidence of improved survival for this select group 
of pts is still lacking and will require randomized trials. 
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Objective: To evaluate the stability of MS and safety of HDIT and 
autologous CD34-selected SCT with a median patient follow-up of 2 years. 
Methods: Autologous peripheral blood stem cells were mobilized with 
G-CSF (16 mug/kg/day) and CD34 selected using Isolex 300 
(Nexell) . HDIT consisted of TBI (800 cGy) , cyclophosphamide 
(120 mg/kg) and ATGAM (90 mg/kg) . Eligibility included an Extended 
Disability Status Scale (EDSS) score from 5.0-8.0 and an increase of one 
or more points in previous year. Twenty-one patients had failed previous 
therapy with interf eron-beta and 15 had failed multiple therapies 
including Copaxone, prednisone or methotrexate in addition to interferon. 
Results: Twenty-six patients (secondary progressive=17, primary 
progressive=8 , relapsing-remitting=l ) , median age 41 (27-50) years were 
enrolled. Median EDSS at HDIT was 7.0 (5.0-8.0). Median follow-up was 29 
(3-49) months. Early significant complications after HDIT were a MS flare 
during G-CSF for mobilization (n=l), 

EBV-posttransplant lymphoprolif erative disorder (PTLD; n=l) and the 
engraftment syndrome (n=13). Late complications (>100 days) were 
infrequent. One patient developed a herpes simplex virus infection and 2 
patients developed a varicella-zoster infection. All patients are now 
treated with antiviral therapy until 1 year after transplant. One patient 
developed hypothyroidism and another developed a Guillain-Barre syndrome 
and pneumonia at 12 and 17 months after HDIT and SCT, respectively. No 
secondary malignancies were observed. Of 25 evaluable patients, 6 have 
had an increase in the EDSS of gtoreql . 0 point (Kaplan-Meier (KM) estimate 
of progression at 2 years=27%) . Four of these 6 patients progressed in 
the first year after HDIT. Three of 22 evaluable patients developed new 
or enhancing lesions on brain MRI after HDIT (including 1 related to 
G-CSF mobilization) . Two deaths have occurred at day 53 

from EBV-PTLD and at 23 months from bacterial pneumonia after continued 
progression of MS. The KM estimate of survival at 2 years was 91%. 



Conclusions: Late complications were infrequent after HDIT and SCT for 
severe MS. Although loss of neurological function continued in 
some patients, this was a heterogeneous group with advanced MS who had 
failed previous therapy. Treatment in earlier stages of MS possibly 
before the development of progressive disease may decrease the risk of 
continued loss of neurological function after HDIT. Controlled 
studies will be required to fully assess efficacy. 
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AB The patient is a Chinese boy, 16 years. He had severe pain on his back, 
high fever, paralysis of legs for 2 months and hospitalized on Oct. 22, 
1996. CT-scanner showed that he had cut down fracture of his thoracic 
vertebra 3,4,10, resulting paralysis of two legs, pathologic destroy of 
thoracic vertebra 2 to 10 and vertebra lumber 2 to 4. After the operation 
for reducing pressure of vertebral tube, he was diagnosed as 
high-malignant, B-large cell Non-Hodgkin lymphoma, IV phase, B group. His 
blood test showed HBsAg (+) .He received one course of CHOP regimen 
immediately. Then he had received 4 courses of CHOP+E (VP-16 1.8mg/kg, 
dl, d3, d5) . After the two courses of higher dose of CAOPE regimens (CY 
1400mg/m2, Ara-C 1400mg /m2, VCR, Pred, VP-16), his 2.09xl08/kg of bone 
marrow mononuclear cells was harvested and cryopreserved with dimethyl 
sulfoxide (DMSG) in fluid nitrogen (-196degreeC) after moving red cell. 
After mobilization of G-CSF (Kirin, CO, 

Japan ) 3 0 Omug/d, dl-d3, his 5.14xl08/kg of peripheral blood mononuclear 
cells which included CD34+ cells of 2.01xl06/kg were collected by COBE 
Spectra blood separator (COBE, CO, Lakewood) and cryopreserved. The 
conditional regimen was Cy 120mg/kg and total body irradiation (50CO 
TBI) 800 cGY(lung 700 cGY, local pathologic thoracic and lumber 
vertebra 1050 cGY) . He was treated with acyclovir and high-dose 
intravenous immunoglobulin for prophylactic virus infection. He had 
severe head pain and severe hemoglubinuria when he received transfusion of 
bone marrow cryopreserved cells on Jun.l6, 1997. His hemoglubinuria was 
completely controlled by high-dose DXM (1.3mg/kg). His WBC decreased to 0 
at +5d and recovered to 0.7xl08/L at +12d. He can walk by himself from 
the isolation room at +17d. After discharged from hospital he received 
two courses of 60CO irradiation on local pathologic vertebra. The total 
dose was 6500 cGY. He has been disease-free survival for 6 years. We 



have some experiences (1) Some Lymphoma patients with thoracic vertebra 
with reversible paralysis can also be selected to transplant. We pay more 
attention to moving the body in case of severe vertebra fracture when 
carrying the patient out to TBI. It has key role for reversible 
paralysis that to give intensive consolidation therapy such as 
transplantation. (2) Autologous transplantation of combination of bone 
marrow cells and peripheral blood progenitor cells has some advantages 
such as rapid hematopoietic recovery. The reasons are closely related to 
double dosage of infusion cells number, also maybe to different 
characteristics of two kinds of progenitor cells such as bone marrow 
stromal cells. (3) HD-irradiation therapy after transplantation is also 
very important for cure of patient with pathologic bone fracture of 
vertebra. The patient has received total dose of 6500 cGy in local 
pathologic vertebra. (4) Could a hepatitis B virus carrier patient receive 
hematopoietic cells transplant? Some hematologists and oncologists thought 
chemotherapy results in active of hepatitis B virus. Why this patient did 
not acute hepatitis appearing during transplantation? Perhaps it is 
related to give treatment of acyclovir and high-dose intravenous 
immunoglobulin . 
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AB Twenty-seven patients with progressive multiple sclerosis (MS) have 

undergone autologous hematopoietic stem cell transplantation (HSCT) with a 
conditioning regimen of cyclophosphamide (120 mg/kg) and total body 
irradiation (TBI) (1200 cGy with 50% lung shielding) and 
solumedral 1 gram IV on each day of TBI conditioning regimen 
with CD34 enriched autologous HSC that were mobilized with 
cyclophosphamide 2.0 g/m2 and G-CSF (10 ucg/kg/day) . 

With a median follow-up of 1.5 years (range 1 month to 5 years), there has 
been no mortality and no late opportunistic infections except dermatomal 
zoster. Six patients have progressed by more than 0.5 EDSS points. All 
patients who progressed had high pre-transplant disability scores 
(pre-transplant EDSS >7.0). In all patients that progressed, MRI 
performed at 6, 12 months and yearly, when compared to pre-transplant MRI, 
have demonstrated no new lesions, no increase in global estimates of T2 
burden of disease, and no enhancing lesions, but did show continued 
increased ventricular dimensions suggestive of continued axonal atrophy. 



Pre-transplant blood samples had elevated percentages of monocytes 
expressing IL-12 and TNF-alpha which normalized following HSCT. Immune 
analysis and MRI are consistent with arrest of active CNS inflammation. 
Patients with advanced MS may worsen due to axonal degeneration. HSCT 
should be evaluated in earlier stages of MS where active inflammatory 
activity is greater and the burden of irreversible neurological 
impairment is less advanced. 
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author] ; Sunderhaus, Julie [Reprint author] ; Storek, Jan 
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Objective: To evaluate safety of HDIT and autologous CD34-selected SCT for 
severe MS. The second objective was to assess efficacy (prevention of 
further loss of neurological function). Methods: Autologous 
peripheral blood stem cells were mobilized with G-CSF 
(16 mu g/l<:g/day) and CD34 selected using Isolex 300 (Nexell) . HDIT 
consisted of TBI (800 cGy) , cyclophosphamide (120 mg/lcg) and 
ATGAM (90 mg/ltg) . Eligibility included an Extended Disability Status 
Scale (EDSS) score from 5.0-8.0 and an increase of one or more points in 
previous year. Twenty-one patients had failed previous therapy with 
interf eron-beta and fifteen had failed multiple therapies including 
Copaxone, prednisone or methotrexate in addition to interferon. Patients 
were considered to be at high risk for further loss of 
neurological function. Results: Twenty-six patients (secondary 
progressive=18, primary progressive=7, relapsing-remitting=l ) , median age 
41 (27-60) years were enrolled. Median EDSS at HDIT was 7.0 (5.0-8.0). 
Median follow-up was 12 (3-36) months. The median number of apheresis 
procedures was 3 (2-5; a back-up autologous graft was collected) . Patient 
4 had a MS flare during G-CSF for mobilization. After 

patient 4, prednisone was administered to 22 patients during mobilization 
and none experienced MS flare. The median CD34+ cell dose infused was 
4.55 (3.37-8.24)X106/kg. Neutrophil (ANC >500) and platelet (>20,000) 
recovery occurred by 9 (6-13) and 9 (6-16) days after SCT, respectively. 
Regimen-related toxicities including oral mucositis were mild. One of the 
26 patients who died (day +53) received rabbit ATG instead of ATGAM and 
developed CMV disease and EBV-PTLD after SCT. The administration of 
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rabbit ATG to this patient was associated with a peripheral blood T cell 
count of 0 cells/mu 1 on day 28. Another patient had a sustained, high 
fever of unknown origin (possibly engraftment syndrome) early after 
transplant and had an associated increase in baseline EDSS of 1.0. Twelve 
of the first 18 patients had an engraftment syndrome starting on median 
day 12 (day 4-18) involving fever gtoreq38degreeC, rash and weakness. The 
subsequent 8 patients who received prophylaxis with prednisone did not 
develop this syndrome. One patient developed a Guillain-Barre syndrome 
and pneumonia 17 months after HDIT and SCT. With a minimum follow-up of 6 
months (n=22; 19 with gtoreql2 months), 5 patients have had an increase in 
the EDSS of at least 1.0 point. Two of 22 evaluable patients developed 
enhancing lesions on brain MRI at 1 year after transplantation. 
Conclusions: Important clinical issues in the use of HDIT and SCT for MS 
requiring protocol modifications were identified including G- 
CSF-induced MS flare, frequent engraftment syndrome, and EBV-PTLD. 
A short course of prednisone during mobilization prevents exacerbations of 
MS. Further experience is required to assess the effectiveness of 
prednisone after SCT. Patients v/ho react to ATGAM with this HDIT should 
not receive alternative antibody therapy until dose and schedule issues 
are resolved. Although loss of neurological function continued 
in some patients, this was a heterogeneous, high-risk group and controlled 
studies will be required to fully assess efficacy. 
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AB After autologous hematopoietic stem cell transplantation (AHSCT) for 

progressive multiple sclerosis, we have observed a high incidence of an 
acute GVHD-like phenomenon (7 of 19 patients). The conditioning regimen 
was Cy/TBI (cyclophosphamide 120mg/kg and TBI 1200 cGy 
with partial lung, liver and kidney shielding) . The graft was CD34 
selected peripheral blood stem cells or bone marrow. The range of CD34+ 
cells were 2.03 to 10.00X106/kg and CD3+ cells were 0.09 to 13.6X105/kg. 
G-CSF was administered after infusion of cells and was 
continued until WBC engraftment. Prophylactic antibiotics included 
valacyclovir fluconazole, and ciprofloxacin. All patients engrafted and 
there was no mortality. However, between 7 and 53 days post transplant, 7 
patients developed maculopapular rash involving upper chest, back, and 
arms. Skin biopsy was consistent with acute GVHD. Of the 7 patients with 



a rash, 5 developed fever >100.5 Fo without evidence of infection, 3 
developed peripheral eosinophilia (>500X105/1) , and 2 developed mild 
pulmonary symptoms including transient hypoxemia, dry cough and 
rhinorrhea. All symptoms responded to systemic or topical 
corticosteroids. Compared to malignancies, in multiple sclerosis, the 
engraftment syndrome may be associated with transient neurological 
deterioration (fatigue, diffuse weakness) . We have, therefore, modified 
our protocol to include oral prednisone 0.5 mg/kg from post transplant day 
+5 to +30 followed by a rapid taper in order to decrease the incidence of 
engraftment syndrome related neurologic deterioration. 
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AB Background: Preoperative (neo-adjuvant) chemotherapy is very effective in 
downstaging primary tumors and moreover is able to prevent advancing 
metastatic growth early in the course of the disease. Methods: We report 
on 38 patients with a median age of 54 years (range, 33-70 years) 
suffering from biopsy-proven breast cancer (T1-T4) . Mastectomy had been 
considered the treatment of choice in all cases. The patients received 
194 cycles of chemotherapy with docetaxel (75 mg/m2) and epidoxorubicin 
(75 mg/m2) on day 1, every 21 days, together with 30 million lU of 
G-CSF from days 3 to 10. Three to 8 cycles (median 5 
cycles) of the treatment were administered until best response was 
achieved on mammography and clinical assessment. Results: The 
neo-adjuvant chemotherapy was well tolerated and all patients completed 
the treatment regimen on an out-patient basis. During 194 cycles we 
observed leukopenia WHO grade IV only at one occasion (0.5%) . WHO-grade 
III toxicity consisted of leukopenia (0.5%), diarrhoea (2%), and 
stomatitis (0,5%). Response to treatment was present in 85%, with 4 
patients (11%) experiencing a pathological complete response (pCR) of the 
invasive tumor (TO: n = 2, DCIS: n = 2) and 28 patients (74%) showing a 
partial pathological response. In 21 patients (52%) a breast-conserving 
surgical procedure was possible. Summary: We conclude that neo-adjuvant 
treatment of primary breast cancer with docetaxel and epidoxorubicin is 
safe and effective. By applying more chemotherapy cycles preoperatively 
it might even be possible to raise the rate of pCR and prolong survival. 
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Several experimental autoimmune diseases (AID) , including allergic 
encephalomyelitis, ie the multiple sclerosis (MS) model, respond to 
TBI and chemotherapy followed by BMT . Remissions of AID may also 
occur in patients with concomitant malignancies treated with allogeneic or 
autologous BMT. These observations have emphasized the possibility of 
treating AID with high-dose therapy and haematopoietic stem cell 
transplantation (HSCT) . In a phase I/II pilot study, 15 patients with 
progressive MS were treated with BEAM followed by autologous blood SCT and 
antithymocyte globulin (ATG) . Patients were severely disabled, with 
median EDSS and SNRS scores of 6 (5-7.5) and 42 (33-62), respectively. 
Cyclophosphamide (4g/m2) and G/GM-CSF (5 (ig/kg/day) were used for stem 
cell mobilization, which caused no neurotoxicity. On days +1 and +2, ATG 
(2.5-5 rag/kg) was given for in vivo T cell-depletion. Allergy (93%) and 
infections (87%) were the principal toxic complications. Mild, transient, 
neurotoxicity was observed in six patients in the immediate 
post-transplant period. The median follow-up time is 6 months (6-18). 
Durable neurologic improvements have been detected on both the 
EDSS (7/15) and SNRS (15/15) systems. One patient worsened at 3 months 
and two have relapsed. Autologous HSCT appears feasible in MS; it does 
not aggravate disability and seems to offer a clinical benefit. However, 
these observations need confirmation and long-term outcomes will show if 
benefits counterbalance toxicity and cost. 
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